Unit organization of the topic water by Stewart, Ralph Boyd
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1951
Unit organization of the topic water
https://hdl.handle.net/2144/5965
Boston University
[ .I 
'? ' r ; ' ' \· 
·, ' 
:.,' j ~ . ' 
} -'i .. I 
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
Service Paper 
UNIT ORGANIZATION OF THE TOPIC WATER 
Submitted by 
Ralph Boyd Stewart 
(B.S.Ed., Brid~water, 1937) 
In Partial Fulf'illment of Requirements for 
the Degree of Master of Education 
1951 
•.. 
First Reader: Roy o. Billett 
Professor of Education 
Second Reader: James G. Baker 
Assistant Professor of Education 
) 
--._ · 
/ 
TABLE OF CONTENTS 
CHAPTER Page 
I. THE PURPOSE OF THIS UNIT•••••••••••••••••••••••• 1 
The Problem • •••.•••••••.•••.•••••••••.••••••• 
The Pupils • •••••.••.•....••••••••.••••••••••• 
The Classroom•••••••••••••••••••••••••••••••• 
Furniture and Equipment •••••••••••••••••••••• 
Changes in the Classroom••••••••••••••••••••• 
The Method ••••••••••••• ·• ••••••••••••••••••••• 
Log . •••••••••••••••••••••••..•••••••••••••••• 
1 
1 
4 
6 
7 
7 
7 
II. UNIT ORGANIZATION OF THE TOPIC WATER •••••••••••• 8 
General Statement of the Unit •••••••••••••••• 
Delimitation of the Unit ••••••••••••••••••••• 
Indirect and Incidental Learning Products •••• 
List of References for Teacher Use Only •••••• 
'- The Unit Assignment •••••••••••••••••••••••••• 
Introduction••••••••••••••••••••••••••••••• 
For Individual Study and Investigation ••••• 
List of References for Pupil Use ••••••••••••• 
Optional Related Activities •••••••••••••••••• 
Science Test on Water•••••••••••••••••••••••• 
Pupil Opinion Poll••••••••••••••••••••••••••• 
III. TEACHING THE UNIT AND RESULTS OBTAINED •••••••••• 
8 
8 
12 
13 
13_ 
13 
14 
19 
20 
23 
37 
38 
Growth of the Pupils••••••••••••••••••••••••• 38 
Report on the Log ••••••••••••••••••••••••••• ~ 40 
Reactions of the Pupils to the Unit •••••••••• 42 
Visual Aids•••••••••••••••••••••••••••••••••• 44 
Hectographed Forms ••••••••••••••••••••••••••• 44 
Revision of Unit if Reteaching ••••••••••••••• 44 
Sulllillary. • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • 45 
TIIE APPENDIX • ••••••••••••••••••••••••••••••••••••• ~. • 46 
-ii-
TABLES AND F I GURES 
Pa ge 
Table 1. Chronolo gical Age of Pupils ••••••••••••••••• 2 
Table 2. Intelligence Quotients ••••••••••••••••••••••• 2 
Table 3. Test Record of Pupils in the Sixth Month 
of the Seventh Year •• ••••••••••••••••••••• 3 
Table 4. Results of Pupil Opinion Poll ••••••••••••••• 43 
Table 5. The Calculation of the Mean and Standard 
Deviation of the Pre-test ••••••••••••••••• 46 
Table 6. The Calculation of the Mean and Standard 
Deviation of the F inal Test ••••••••••••••• 47 
Table 7. The Calculation of the Mean and Standard 
Deviation of the Gain •••• •.•••••••••••••.• 48 
Table 8. Growth of Indiv:I.dual Pupils ••••••••••••••••• 49 
Figure 1. Classroom Looking Toward Front ••••••••••••• 5 
F igure 2. Classroom Looking Toward Rear •••••••••••••• 6 
Figure 3. Relative Growth Scale (Pre-test) ••••••••••• 38 
Figure 4. Relative Growth Scale (Final Test) ••••••••• 39 
Fi gure 5. Relative Growth Scale (Gain) ••••••••••••••• 39 
-iii-
CHAPTER I 
THE PURPOSE OF THIS UNIT 
The problem.-- The problem of this paper is to apply 
the basic .principles and procedures set forth in 
1/ 
Fundamentals of Secondary-School Teaching - and the course y 
in the Unit Method, to the unit organization and classroom 
presentation of the topic, water. 
To fully understand the problem and the conditions 
under which the unit was taught, it is necessary to have 
information about the pupils, classroom, furniture, and 
equipment. 
The pupils.-- This unit was prepared for thirty-three 
pupils in grade seven. All the pupils except two live in 
single homes located in a residential section or a large 
town. The town, regarded as one of the fastest growing 
communities in Massachusetts, has no predominating industry. 
About eighty per cent of the parents are members of the 
Parent-Teachers' Association. 
The ages or this group range from twelve years to 
fifteen years eight months. As shown in Table 1, most or the 
pupils are in their twelfth year. 
1} Roy O. Billett, Fundamentals of Secondary-School Teaching 
~oughton Mifflin Company, Boston, 1940. 
2/ Offered at Boston University. 
-1-
2 
Table 1. Chronological Age of Pupils 
_, 
Chrono logical Number of 
Age Pupils 
{ J.) t ~iC) 
12-0 to 12-5 12 
12-6 to 12-11 13 
13-0 to 13-5 4 
13-6 to 13-11 2 
14-0 to 14-5 0 
14-6 to 14-11 1 
15-0 to 15-5 0 
15-6 to 15-11 1 
Total 33 
The intelligence quotients of the pupils range from 80 
to 121. The quotients were determined by the Kuhlman-Anderson 
tests given du~ing the first part of the year. More than 
half the ciass have an intelligence quotient of 104 or above. 
Seven pupils who entered the school during the year were not 
tested for an intelligence quotient. 
Table 2. Intelligence Quotients 
Intelligence 
Quotients 
{ 1) 
126-140 
111-125 
96-110 
81-95 
66-80 
Mean 
Number of 
Pupils 
{ 2} 
0 
9 
12 
4 
1 
104 
3 
Metropolitan Achievement tests were given to the pupils 
before the unit was presented. Individual results of the 
reading, arithmetic, history, and science test are given in 
Table 3. Test results are given in grade equivalents. The 
mean of the reading test was 7.7; of the history test, 7.4; 
of the arithmetic test, 7.7; and of the science test 7.7. 
Table 3. Test Record of Pupils in the Sixth 
Month of the Seventh Year 
-•' 
Pupils Sex Metropolitan Achievement Kuhlman-Tests, Grade Equivalents Anderson 
In tell-
Read- Arith- His- Science igence Chrono-
ing me tic tory Q.uo- logical 
tient Age 
t J.) { 2) {_3) { 4) _{5) ( 6) ( '/) ~ t3) 
a_!, 
7.7a/ 1 G ll.4a/ 11.1 9.8 116 12-6 
2 G 11.4a/ 8.7 11.1- 9.2 
--
12-6 
3 G 11.4- 9.6 9.9§:./ 9.8 118 12-9 . 
4 B 10.9 8.3 11.1a/ 10.9 
--
12-8 
5 B 9.8 
-
11.1- 10.3 121 12 ... 0 
6 B 9.8 10.1 11.1 10.9 108 12-5 
7 B 9.8 8.0 9.9 9.2 101 12-8 
8 B 9.5 8.3 8.3 8.4a/ 
--
12-2 
9 B 9.2 7.7 10.6 11.3- 107 12-7 
10 B 8.5 8.7 7.4 7.4 115 12-4 
11 B 8.5 7.7 6.4 6.7 90 13-5 
12 B 8.3 10.7 7.2 10.3 121 12-2 
13 G 8.3 7.9 6.2 7.4 
--
13-0 
14 G 8.1 8.2 10.2 10.1 112 12-1 
15 G 8.1 8.9 8.3 7.4 105 12-9 
16 G 7.9 8.3 5.6 6.7 111 12-0 
17 G 7.7 9.4 8.9 7.7 116 12-2 
18 B 7.6 
-
8.3 8.7 97 13-3 
19 G 7.3 9.4 9.3 7.7 114 12-0 
20 B 7.3 7.4 8.0 7.4 100 12-3 
a/ 
- Above grade norms given 
4 
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Pupils Sex Metropolitan Achievement Kuhlman-Tests, Grade Equivalents Anderson 
Intell· 
Read- Arith- His- Science igence ~hrono-
ing me tic tory Quo- logical 
I 
' 
tient Age 
( 1) ( 2) { 3) { 4) ( 5) 161 ( 7) ( 8) 
21 B 7.3 7.0 7.2 7.2 
--
12-7 
22 G 7.3 - - 6.9 -- 12-11 
23 G 7.0 7.6 7.4 8.2 108 12-9 
24 G 6.8 7.0 6.7 6.4 105 12-1 
25 B 6.8 7.5 6.7 8.9 101 12-3 
26 G 6.7 
-
5.1 6.4 105 12-10 
27 B 6.7 
-
6.7 8.4 80 15-8 
28 B 6.5 
- -
8.4 101 12-8 
29 B 6.5 6.7 6.2 7.2 94 13-4 
30 B 6.3 7.2 5.6 7.7 88 13-6 
31 B 5.5 7.6 6.4 5.7 99 12-7 
32 B 5.4 9.4 5.1 6~2 85 14-6 
33 G 5.2 5.1 4.1 5.5 
--
13-9 
The classroom.-- The classroom, 21 feet wide and 40 
feet long, is constructed so that it can be used for any 
grade level. The bicycle-type desks make it possible to 
convert the room to any desired grade. Blackboards and 
handles on all doors are at a level that make it easy for 
all pupils in the school to use. 
F igure 1 shows the blackboards across the front and 
along the side of the room. Two of the three cork boards 
can be seen in Figure 1. The other cork board at the rear 
end of the side board can be ?seen in Figure 2. At the left 
front of the room, not shown in Ftgure 1, is a door 
connect i ng to the next room. 
5 
Figure 1. Classroom Looking Toward Front 
Built into the rear wall of the room are coat closets 
for the pupils and teacher. Two book cases located in the 
rear of the room can be seen in Figure 2. A small cabinet, 
also in the rear of the room, is used to store the science 
equipment. The cork board over the closets is 14 inches 
wide. The lack of storage space makes it necessary to use 
the central supply room for material not being used. Across 
the corridor from this room is a combination gymnasium and 
auditorium. 
6 
Figure 2. Classroom Looking Toward Rear 
Furniture and equipment.-- Thirty-six pupils' desks, 
a teacher's desk, four movable book cases, and a table 30 
inches wide and 40 inches long constitute the furniture of 
the room. No special science equipment or furniture is 
provided by the school department. A 16 mm. sound projector, 
a 35 mm. strip-film projector, a radio, and a phonograph are 
available in the building. Through the visual aids depart-
ment of the school system, films or strip-films can be order-
ed. The writer uses wooden boxes to store pictures, papers, 
and other materials. Experiments are done by using the limited 
science equipment and by using materials improvised by the 
teacher and the pupils. 
7 
Changes in the classroom.-- Few changes in the class-
room could be made. The blackboard along the side of the 
room was used as a bulletin board. By using rubber cement, 
pictures and clivpings s tayed on the slate. Additional 
reference books were secured at the central supply room. 
The writer requested that the superintendent of schools 
replace the bicycle-type desks with separate desks and 
chairs. Because of t he extensive building program being 
carried on, it vvas felt that it was too expensive to do at 
this time. The pupils were invited to bring to the room 
discarded ma gazines that might be helpful in their school 
work. 
The method.-- The writer gathered objective data on a 
group of thirty-three seventh-grade pupils. Teacher and 
pupil objectives were developed from these data. From the 
teacher's objectives, delimitation of the unit,an objective 
~ms prepared. This test was given to the pupils before and 
after the unit was taught. Possible gains were determined 
and the percentage of gain for each pupil was found. This 
information is given in Table 8. 
Log .-- The writer kept a log of pupil activity. 
Interests, disinterests, successes and failures were noted. 
A check of the activities with which the pupils experienced 
difficulties was made. These results can be found in the 
summary in Chapter III. 
CHAPTER II 
U1TIT ORGANIZATION OF THE TOPIC WATER 
General statement of the unit.-- Man must have water in 
order to live. As civilization has advanced, the demand for 
water has increased. Where the local water supply is 
insufficient, millions of dollars have been spent to trans-
port water from distan~ places. Proper disposal of sewerage 
is necessary to avoid pollution of drinking water. Water has 
a variety of uses. It keeps one warm, cool, and clean. It 
makes things grow and stops them from growing. It furnishes 
power and transportation. All people should have a knowledge 
and an appreciation of the difficulties in obtaining pure 
water. 
Delimitation of the unit.--
1. Early man located his home near · a water supply. 
2. Springs, wells, rivers, and lakes are the usual 
sources of water. 
3. As large numbers of people began to live to gether, 
it became necessary to build some kind of a water 
system. 
a. Aqueducts are used to carry water long distances. 
b. Most cities use a gravity or a pump system to 
bring water to the people. 
-8-
4. Man has found it impossible to live any length of 
time without water. 
5. Plants and animals need wate~ to live and grow. 
9 
a. Few plants and animals exist on the desert except 
in an oasis. 
b. Abundant plant and animal life are found in areas 
of heavy rainfall. 
6. Scientists have done much to obtain pure wate~. 
a. In water, they found germs and bacteria that were 
harmful to man. 
b. Boiling and chlorinating the water was found to 
render the germs harmless. 
c. Methods were discovered to prevent the pollution 
of drinking water. 
7. Water can be found in three forms: solid, liquid 
and gas. 
a. Ice, used in the preservation of food, prevents 
the rapid multiplying of germs. 
b. Liquid is the most common form of water. 
c. When water vapor is cooled, it forms drops of 
water. 
8. All plants and animals contain water. Man's body is 
about sixty-rive per cent water. 
9. From earliest times, water has been used to trans-
port people and goods. 
10. The amounts of water in substances will vary. 
Celery is 95 per cent water; strawberry, 90; 
apple, 89; potato, 78; mackerel, 73; egg, 74; 
bacon, 19; butter, 11; and walnut, 03. 
11. Water power is dependent on three factors: (a) 
a constant supply of water, (b) a water fall, 
and (c) a way of changing flowing water into 
useful power. 
12. vVhere no natural water fall exists, dams are 
built to make a water fall. 
13. The water wheel is used to change flowing water 
into useful power. 
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a. The overshot and the undershot are the two 
main types of water wheels. 
b. The turbine is a modified water wheel. 
14. By heating water, man is able to keep his home 
and place of work warm. 
a. A steam heating system boils water to form 
steam. The steam is distributed to the radia-
tors by one pipe. 
b. A hot water system heats water to any desired 
temperature. 'f.his system requires two pipes; 
one to carry the warm water to the radiators, 
and the other to return the cold water to the 
furnace. 
15. Wben a solid or a liquid evaporates, it takes on 
heat and cools the objects near it. 
1~ 
a. Homes in hot climates are often cooled by water 
on the roof. 
b. The body is kept cool during hot weather by the 
evaporation of perspiration. 
c. Because carbon dioxide (dry ice) evaporates 
quickly, it is often used to freeze many articles. 
16. Water can dissolve more materials than any other 
liquid. 
a. Drinking water contains many dissolved materials 
which give the water its taste. 
b. Distilled water has no materials dissolved in 
it. 
17. Sand is used to filter solid materials in the water. 
18. The constant interchange of water from the land to 
the air and back t o the land again is called the 
water cycle. 
19. Rain water flows over the surface of the land and 
into the ground. 
20. The level of the water in the ground is called the 
water table. 
21. Congested areas are finding it increasingly 
difficult to keep water supplies pure. 
a. The town in which the unit is being taught is 
12 
constructing a sewerage system. After treat-
ment, the sewerage will empty into the ocean. 
b. Cesspools and septic tanks are used in small 
towns to dispose of sewerage. 
c. The plumbing in homes bring~ pure water into the 
houses and disposes of wastes. 
22. Water is constantly wearing down land or building 
it up. 
23. Water makes work easier. Material can be carried 
by water. Water is used to clean many things. 
24. Many methods of soil conservation are being used 
today. Some of these methods are contour plowing, 
building of dams, reforestation and controlled 
lumbering. 
Indirect and incidental learning products.--
A. Indirect 
1. The development of initative in the pupils 
to do extra work that might be helpful to 
them. 
B. Incidental 
1. The development of the ability of working 
alone and the ability to work with others. 
2. A greater appreciation of the importance 
of water. 
,· 
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List of references for teacher use only.--
1. Billett, Roy o., Fundamentals of Secondar!=School Teaching, 
Houghton Mifflin Company, Boston, 19 o. 
2. Greene, Harry A., Albert N. Jorgensen, J. Raymond 
Gerberick, Measurement and Evaluation in the 
Secondary School., Longmans, Green and Company, 
New York, 1949. 
3. Craig, Gerald s., Science for the Elementar~-School 
Teacher, Ginn and Company, Boston, 194 • 
4. Rogers, Elburt, Unit Or~anization of the Topic Water, 
Boston University ' ervice Paper, 1948. 
5. Rickenbacker, Captain Edward v., Seven Came Througn, 
Doubleday, Doran and Company, Inc., 1943. 
6. Hopkins, Edward s., Water Purification Control, The 
Williams and Wilkins Company, Baltimore, 1948. 
7. Gustafson, A. F., H. Ries, c. H. Guise, w. J. Hamilton, 
Conservation in the United States, Comstock 
Publishing Company, Inc., New York, 1940. 
The unit assignment.--
A. Introduction: The story of Edward Rickenbacker as 
1/ 
told in his book Seven Came Througn - will be told by 
one of the pupils who has previously read the book. 
All pupils will read a story in the book Wonderworld 
2/ 
of Science,- pages sixty-five to sixty-seven. 
Discussion will center around the following 
1/Rickenbacker, Captain Edward v., Seven Came Througn, 
Doubleday, Doran and Company, Inc., 1943 • 
. 2/Meister, Morris, Ralph E. Keirstead, Lois M. Shoemaker, 
The Wonderworld of Science, Charles Scribner's Sons, 
·New York, 1947. 
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questions. (1) Vfhat methods o~ obtaining water 
were told in the stories? (2) Do you know o~ any 
other method of obtaining drinking water? (3) Why 
not drink salt water? (4) Can man survive longer 
without food or water? (5) Can you name anything 
else that needs water? 
B. For individual study and investigation: -
1. \{hat is the longest time that you have been with-
out water? Do you know of anyone who has been with-
out water for a longer period o~ time? I~ you do, 
describe the situation. 
2. What sources of water would the early settlers have 
had? List the sources of water that you have. 
( 1:87-90). 
3. The nomads of Asia were constantly movi ng from 
place to place. \Vhat two things would influence 
them in their selection of a temporary home? 
4. The early settlers of our country were influenced 
in their choice of a permanent home by a variety 
of reasons. List as many reasons as you can. 
5. Describe the method that the Romans used to trans-
port water to their cities. (10:116-119) 
6. How long can you go without water before you feel 
uncomfortable? \Vhy do you need water? Does the 
temperature make any difference in your need ~or 
water? (3:52; 1:67-69). 
15 
7 • . Your town was settled in 1622. As your town grew 
lar~r, it became necessary to obtain large 
amounts of water. How did your town solve this 
problem? How did Los Angeles solve a similar 
problem? Chicago? New York? (6:193; 3:110-115) 
8. Towns and cities use a pump system or a gravity 
system to supply houses and factories with water. 
Describe the important differences in each system/ 
(10:120-121; 7:13-15) ~ 
9. Describe in detail how water from the pond reaches 
your home. If you lived in a town that had no 
water system, how would you bring water into your 
home? List as many ways as you can. (6:194; 5:60) 
.. 10. Name four ways of raising water from a well. 
Explain how a hand pump operates. (4:14-19) 
11. Do all plants need the same amount of water? Can 
you name any plant that does not need waterj 
( ]69-73) 0 
12. What types of plants and animals survive in the 
desert? vVhat types of plants and animals exist in 
areas of abundant rainfall? (1:69-73; 1:246-248) 
13. How would you prove that plants do or do not need 
water in order to live? (3:51) 
14. If you were thirsty while skating, would you cut 
a hole in the ice and take a drink of water? 
16 
Explain your · answer. (3:108-109) 
15. What diseases are carried by polluted water? 
(4:10-11; 1:90-93) 
16. What is distilled water? How is it made? 
{5:236-239; 6:185) 
17. Describe three methods that are used to destroy 
germs in polluted water. (7:19-21; 5:53-57; 
1:93-96) 
\ ~~8. List various methods that are used to prevent the 
v" 
pollution of drinking water. (3:115-116; 7:64; 
6:226-229) 
19. Why is well water more easily polluted than water 
from the town water system? (4:11; 1:89; 4:11-13) 
20. \Vhat is the percentage of water in your body? Tell 
the percentage of water in six plants and/or 
animals. What plant or animal has the greatest 
percentage of water? How can you find the amount 
of water in vegetables? (1:67; 11:17-18; 6:216) 
21. What three things are necessary to change water 
into power capable of doing work? (2:160-161) 
22. Name the different types of water wheels. What are 
the main differences in each type? (10:145-146; 
5:65-69) 
" / 23. For what purposes are dams built? (2:163-165) 
' / v 
v/ 24. Tell the ways that water has been used to transport 
17 
people and goods from one place to another. 
(2:191-194; 10:317) 
25. Describe how water is used to heat this class-
room. Describe how your home is heated. 
26. During the warm weather you perspire a great 
deal. Vv.hat affect has this on your body? How has 
man made use of this idea? (9:330-331; 4:264) 
27. Some solids when mixed in water seem to disappear. 
Name four substances that will dissolve in water. 
Are there more than four? (10:129) 
~/28. Name the three forms in which water can be found. 
Tell where these forms can be found. ( 3:72-85) 
29. Tell how large cities dispose sewerage. How do 
you dispose of the sewerage in your home? When 
the new sewerage system is completed in your town, 
into what will the sewerage empty? ( 4:27-29; 
7:64-66; 6:221-226; 9:457; 10:134-135) 
\,/.30. What kind of land holds water best? What has man 
done to prevent certain areas from holding water? 
( 10:29) 
~31. Describe how water reaches the surface of the 
earth, goes into the air and then returns to the 
earth again. What is this process called? (9:757-
760; 10:119,465) 
V/ 32. Name two methods by which water wears down land. 
(5:85; 7:34-36; 3:27) 
liS 
·v- 33. How does water build up land? {6:482-483) 
\._./ 34. What has man done to prevent the eros ion of the 
land? {8:296-297; 10:326) 
, /_,..·-35. How can water make work easier? {8:358-359; 
'•' 
9:360-362; 10:147-149, 336) 
v/36. What is meant when it is said that the water table 
is low? (1:84~85; 5:47-48) 
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Optional related activities.--
1. Oral or written reports. 
a. One of the worst tragedies in history was caused by 
ice. Look up the story of the Titanic. What has been 
done to avoid a repetition of this disaster? 
b. What does the Coast Guard do to protect ships? Make 
a list of services offered by the Coast Guard. 
c. Some bacteria. are harmful to man; others are helpful. 
How do bacteria help man? 
d. The trap under the sink is there for a purpose. 
Explain how it works. If possible, bring a trap to 
class ·. 
e. Some spots on clothing can be washed out with water; 
others can not be washed out. What determines 
whether a spot can be removed? Tell how various spots 
can be removed. 
~vi:. List the possible sources of water commonly used by 
large cities. Give the advantages and disadvantages 
of each. 
. g. Visit or find information about your town water supply. 
I ·'-' .~ 
Explain how the water is obtained, how the water is 
made safe for drinking, and how the water is deliver-
ed to your home. 
h. Find out how much water is used in your home in one 
.) 
day. Compare t he amount with the amount used in your 
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school in one day. Explain to the class how you 
were able to tell the amount of water used. 
\ j/ i. Make a report on a hydroelectric plant. Use pictures 
and/or diagrams to help you in your report. 
'·' 
j. Explain why your town should spend thousands of 
dollars on a sewerage system. 
k. How is water used in irrigation? Give examples. Use 
pictures and/or diagrams to help you give your report. 
2. Experiments, demonstrations, and exhibits. 
a. Make a sand filter and show how it works. 
b. Make an exhibit to show how water is used to trans-
port people and goods. 
c. Show how a washer can be replaced on a faucet. 
d. Vfhat affect do alum and lime have on muddy water? 
e. Obtain an old faucet. Take it apart and study its 
construction. Explain to the class how it works. 
f. If you have a toy steam engine at home, bring it to 
class and demonstrate how it works. 
g. Plan and construct a model water system. 
h. Make models of the different types of water wheels. 
Demonstrate how each works. 
i. Demonstrate how the Army killed the harmful germs in 
the water, and how the water was tested to see if it 
was fit to drink. See the teacher if you wish to do 
this experiment. 
, .. 
,/ 
3. Drawings, diagrams, and pictures. 
a. Make a diagram to show how the sewerage is dis-
posed of in your home. 
b. Make a poster-diagram of the water cycle. Label each 
stage of the cycle. 
c. Make two diagrams, one of a well properly constructed 
and located; the other of a well poorly constructed 
and located. 
d. Make a scrap book of pictures to show the various 
uses of water. 
e. Make a diagram of the plumbing system of your home. 
4. Write a play. 
a . The need for water c.an be shown in a short play. 
If you try to write a play, see the teacher before 
you begin. 
i 
Science Test on Water 
Instructions: 
In this test, select the best answer from the four 
choices given. After choosing your answer, look at the 
letter in front of your answer. Place this letter on the 
blank provided. 
Sample: 
The water we use in school comes from a --
a. well. 
b. river. 
c. pond. 
d. underground stream. 
1. The nomads of Asia were constantly in search of 
food and --
a. shelter. 
b. water. 
c. fertile valleys. 
d. forests. 
2. Homes in the country usually obtain water by --
a. digging a well. 
b. pumping from a river. 
c. pumping from a lake. 
d. collecting rain water. 
3. Aqueducts were first built by the 
a. Romans. 
b. English. 
c. French. 
d. Americans. 
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4. Harmful germs in drinking water can be destroyed by 
using --
a. carbon dioxide. 
b. oxygen. 
c. hydrogen. 
d. chlorine • 
5. A disease caused by polluted water is 
a. scarlet fever. 
b. typhoid fever. 
c. pneumonia. 
d. measles. 
6. Harmful germs in water can be destroyed by 
a. sanding. 
b. spraying. 
c. boiling. 
d. filtering. 
7. If a plant is not watered for four days, it --
a. will die. 
b. will not change. 
c. might wilt, but would not die. 
d. will have new buds. 
8. Plants obtain water from their --
a. flowers. 
b. leaves. 
c. roots. 
d. stems. 
9. Water vapor is a --
a. solid. 
b. liquid. 
c. gas. 
d. cistern. 
10. The most common form of water is --
a. solid. 
b. liquid. 
c. gas. 
d. ice. 
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11. Polluted water contains 
a. dirt and sand. 
b. leaves and twigs. 
c. harmful germs. 
d. mud and clay. 
12. Man has found it possible to live without water for 
about --
a. five days. 
b. ten days. 
c. twenty days. 
d. thirty days. 
13. Your town uses a --- system t0 provide water to 
houses and. factories. 
a. gravity 
b. pump 
c. pipe 
d. hose 
14. If the source of water is higher than the town, it 
is economical to use a --- system. 
a. gravity 
b. pump 
c. pipe 
d. hose 
15. If the source of water is lower than the town, it 
is necessary to use a --- system. 
a. gravity 
b. pump 
c. pipe 
d. hose 
16. In ancient Rome, the water supply from the wells 
became insufficient for the number of people living 
in the city. The city officials built a/an --- to 
carry water into the city. 
a. pipeline 
b. aqueduct 
c. footbridge 
d. dam 
17. Surface water will drain into a/an 
well. 
a. properly 
b. improperly 
c. covered 
d. brick 
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constructed 
18. Rivers often become polluted by the dumping of ---
into them. 
a. sand 
b. gravel 
c. sewerage 
d. rubbish 
19. The level of the water in the water table will ---
during a dry season. 
a. remain the same 
b. rise 
c. fall 
d. expand 
20. Man needs about --- pounds of water a year. 
a. 100 
b. 500 
c. 2200 
d. 5000 
21. When Eddie Rickenbacker was stranded on a raft for 
twenty-one days, he obtained water by --
a. distilling salt water. 
b. catching rain water. 
c. using pills in the salt water. 
d. evaporating the salt water. 
22. Plants kept out of the sunlight will 
a. continue to grow normally. 
b. remain green. 
c. turn white. 
d. die. 
23. The army and navy have --- way(s) of obtaining 
pure drinking water. 
a. 1 
b. 3 
c. 5 
d. 10 
24. One method that the army used in the last war to 
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test drinking water was to use a pill containing 
a. calcium hypochlorite. 
b. chlorine • 
c. potassium chlorate. 
d. salt. 
25. One method of preventing the pollution of drinking 
water is to --
a. eliminate sewerage. 
b. treat sewerage befo~e disposal. 
c. distribute sewerage into large rivers. 
d. reduce the amount of sewerage. 
26. Disposal of sewerage in your town is done by means 
of 
a. drain pipe. 
b. cistern. 
c. cesspool. 
d. filter bed. 
27. Celery is about per cent water. 
a. one 
b. ten 
c. ninety 
d. two hundred 
28. Most nuts have about --- per cent water. 
a. four 
b. twenty 
c. fifty 
d. one hundred 
29. Your town is now building a sewerage system which 
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will eliminate --
a. drain pipes. 
b. cisterns. 
c. ceespools. 
d. filter beds. 
30. Your body is about water. 
a. one-tenth 
b. one-third 
c. two-thirds 
d. nine-tenths 
31. In order to change flowing water into useful power, 
it is necessary to have a --
a. well. 
b. steam engine. 
c. distillation unit. 
d. water wheel. 
32. The drawing below indicates that it is a/an ---
water wheel. 
-- ..::-+- )~-
---....:::.::.:.-- - --:., ...... 
a. undershot 
b. overshot 
c. balanced 
d. steam 
~I 
•\ 
It( 
<' "' ~~'::::.-
33. The drawing below indicates that it is a/an ---
water wheel. 
a. undershot 
b. overshot 
c. balanced 
d. steam 
34. A hydroelectric plant 
power needs --
a. deep water. 
b. clean water. 
Jl®- --....:;: ....::.--.~-~ .....__ - -- ~~---
or a plant that uses water 
c. a constant supply of water. 
d. sandy soil. 
35. In order to obtain water power, it is necessary to 
,, 
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locate a water wheel near a --
a. well. 
b. drain pipe. 
c. water fall. 
d. bridge. 
36. In the early days of our country, most of the goods 
and supplies were carried into the middle west by --
a. railroad. 
b. plane. 
c. automobile. 
d. water. 
37. Ditches dug by man for boats and barges are called --
a. canals. 
b. rivers. 
c. dams. 
d. lakes. 
38. A heating system that uses only one small pipe to 
the radiators is called --- system. 
a. hot water 
b. steam 
c. hot air 
d. oil 
39. A heating system that uses two pipes to the radiator 
is called --- system. 
a. hot water 
b. steam 
c. hot air 
d. oil 
40. When you sweat, it --- the body. 
a. warms 
b. has no effect on 
c. cools 
d. increases the temperature of 
41. 1Nhen water evaporates, it --
a. takes on air. 
b. gives off air. 
c. takes on heat. 
d. gives off heab. 
so 
42. A gas that evaporates quickly and is used to freeze 
articles is --
a. water. 
b. oxygen. 
c. air. 
d. carbon dioxide. 
43. Water can dissolve --- materials. 
a. no 
b. two 
c. few 
d. a large number of 
44. Water can dissolve 
a. mud. 
b~ salt. 
c. leaves ·. 
d. sand. 
45. In a filter bed, --- is used to remove particles 
from the water. 
a. cement 
b. salt 
c. sand 
d. clay 
46. When the new sewerage system is installed in your 
town, the sewerage will be disposed of in the --
a. ocean. 
b. cesspools. 
c. wells. 
d. ponds. 
47. The traps in the plumbing in your home are used 
for 
a. running water. 
b. preventing gases from entering the house. 
c. retrieving soap. 
d. catching water. 
48. A well pump uses --- to raise the water to the 
surface. 
a. water vapor 
b. wheels 
c. water pressure 
d. air pressure 
49. Pipes carrying water into the home are o~ten 
corroded i~ made o~ --
a. galvanized iron. 
b. COPPfJI'• 
c. brass. 
d. lead. 
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50. A method o~ plowing that the ~armers use to prevent 
soil eros1on is called --- plowing. 
a. harrow 
b. contour 
c. straight 
d. circle 
51. The water supply in your town is obtained ~rom 
a. Mill River. 
b. Villi tman 1 s Pond. 
c. Great Pond. 
d. Silver Lake. 
52. Dirt, leaves and other similar materials can be 
removed from drinking water by 
a. sanding. 
b. ~iltering. 
c. chlorinating. 
d. sifting. 
53. A plant used to generate electricity by using water 
is called a --
a. generator. 
b. water system. 
c. water plant. 
d. hydroelectric plant. 
54. A septic ~  is used to --
a. collect rain water. 
b. dispose of sewerage. 
c. heat water. 
d. measure air pressure. 
55. A standpipe is used to --
a. filter the water. 
b. increase the water pressure. 
c. collect rain water. 
d. make water power. 
56. Water that has no materials dissolved in it is 
made by 
a. sedimentation. 
b. filtration. 
c. distillation. 
d. chlorination. 
57. Rain water is usually--
a. polluted. 
b. colored. 
c. dirty. 
d. pure. 
____ 58. c~ty water supplies are made safe for drinking by --
a. boiling. 
b. sanding. 
c. chlorinating. 
d. filtering. 
59. A filter bed is usually made with --
a. clay. 
b. rocks. 
c. leaves. 
d. sand. 
60. The level of underground water is called the water --
a. system. 
b. chair. 
c. table. 
d. level. 
61. The erosion of land can be prevented by --
a. condensation. 
b. distillation. 
c. reforestation. 
d. evaporation. 
62. The trees cut in a lumbering area should be --
a. trimmed. 
b. chopped. 
c. sawed. 
d. replaced. 
63. Water from the land returns to the air by a process 
called --
a. evaporation. 
b. condensation. 
c. sun-drawing. 
d. distillation. 
64. Water in the air reaches the land by a process call-
ed 
a. evaporation. 
b. condensation. 
c. reforestation. 
d. distillation. 
65. Water vapor, when , forms drops of water. 
a. boiled 
b. heated 
c. cooled 
d. filtered 
66. Water, when heated, will --
a. change to a solid. 
b. change to a liquid. 
c. evaporate. 
d. condense. 
67. --- is not necessary to obtain water power. 
a. A constant supply of water 
b. A waterfall 
c. A supply of pure water 
d. Some form of a water wheel 
68. The most common pump used on a well is a --- pump. 
a. lift 
b. force 
c. gravity 
d. feed 
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69. Land made at the mouth of a river is called a/an --
a. alpha. 
b. dike. 
c. delta. 
d. marsh. 
70. An area for storing large amounts of drinking water 
is called a --
a. reservoir. 
b. dike. 
c. delta. 
d. stream. 
71. Dams are wider at the bottom than the top because 
the is greater at the bottom. 
a. turbine 
b. oxygen 
c. pressure 
d. faucet 
72. Salt in water can be removed by --
a. coagulation. 
b. filtering. 
c. chlorinating. 
d. boiling. 
73. Early mills in New England used --- as a source of 
power. 
a. coal 
b. oil 
c. water 
d. wood 
74. Water will evaporate quickly at a temperature of ---
degrees Fahrenheit. 
a. 32 
b. 68 
c. 100 
d. 212 
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75. Water will turn to a solid at a temperature of ---
degrees Fahrenheit. 
a. 32 
b. 68 
c. 100 
d. 212 
76. Water from a is more apt to have harmful germs. 
a. spring 
b. well 
c. mountain stream 
d. large river 
77. The type of water wheel used today in most hydro-
electric plants is the --
a. overshot. 
b. undershot. 
c. turbine. 
d. round. 
78. Water that is not fit to drink is said to be --
a. polluted. 
b. hard. 
c. pure. 
d. filtered. 
79. Particles of dirt in water can not be removed by --
a. filtering. 
b. coagulating. 
c. settling. 
d. chlorinating. 
> 
... 
. ) 
Directions.-- In front of each item in the right column, 
write the letter of the item in the left column which 
belongs to it. There are three extra' words in the left 
column which you do not need. 
a. chlorine l._caused by a germ in the water 
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b. sewerage 2. a means of getting water into the 
--air 
c. residue 3. calcium sulfate 
d. filtering 4. a source of city water supply 
e. water table 5. a substance used to kill germs 
f. makes water hard 6. ___ may give water a pleasant taste 
g. aeration 
h. reservoir 
i. mineral matter 
j. typhoid 
k. wells 
1. cistern 
m. measles 
n. distillation 
7. a process of boiling water and 
---then condensing the steam 
8. a tank for collecting rain water 
9. ___ are fed by ground water 
10. a common cause of bad water 
lll removes solid impurities 
. , . 
' . 
' \.. 
' 
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Pupil-Opinion Poll 37 
' 
,, 
I Do not Question Yes No know 
( 1) ( 2) ( 3) ( 4) 
1. Did you like the study about water? 
2. Did the guide sheets help you? ••••••• 
3. Did you like the idea of having 
optional related activities? ••••••••• 
1--~----~--------
4. Were the optional related activities 
interesting?••••••••••••••••••••••••• 
5. Do you like to work by yourself 
using the guide sheets? •••••••••••••• 
6. Were most of the questions too hard? 
7. Were most of the questions too easy? 
·--~----+---------
8. Would you rather study only one or twc 
9. 
10. 
11. 
12. 
pages of your science book at a time? 
Did the guide sheets save you time? 
Do you think that enough tests were 
given on t h is topic? ••••••••••••••••• 
Do you think that you work and study 
better at your own rate of speed? •••• 
Do you think it would have helped you 
to write all the answers on the guide 
sheets in a notebook? •••••••••••••••• 
13. Were the directions on the guide 
sheets clear?•••••••••••••••••••••••• 
14. Did you like the idea of pooling and 
sharing of experiences? •••••••••••••• 
15. If you had your choice, would you like 
all your school work or ganized into 
units, using guide sheets and option-
al related activities?•••••••••••••••• 
On the other side of this paper, write 
what you like or dislike about this method. 
CHAPTER . III 
TEACHING THE UNIT 
A1~ RESULTS OBTAINED 
Growth of the pupils.-- In order to show pupil growth, 
it is necessary not only to show actual growth but relative 
growth as well. How does the. pupil compare with the other 
pupils in the class? The first step in estimating the rela-
tive growth of the pupils is to distribute the scores along 
a relative-growth scale. To compare the pupils, the writer 
made relative-growth scales of the pre-test, the final test, 
and the gain. Calculations of the mean and standard deviation 
of these scales can be found in the appendix. The actual 
growth of the pupils can be found in Table 8. 
The distribution of scores of the pre-test, with the 
range of 19 to 48 and a mean of 43, is shown in Figure 3. 
3 
)q 
•13 pupils 
9 pupils 
6 pupils 
r 
pupils 
2 pupils 
~s ~'l .38 ~'1 Yj 'JIB L/9 .58 S9 
Figure 3. Relative-Growth Saale (Pre-test) 
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The distribution of the scores or the final test, with 
the range or 42 to 89 .and a mean of 68, is shown in Figure 4. 
The distribution has a tendency to be skewed to the right. 
'14 u ils 
9 u ils 
8 u ils 
Figure 4. Relative Growth Scale (Final Test) 
In Figure 5, a distribution of the gains is shown. The 
scores along this relative-growth scale resembles a normal 
distribution. The lowest gain is 12 and 46 is the highest. 
1:4 u ils 
9 u ils 
8 u ils · 
il l 
30 31 38 39 
Figure 5. Relative Growth Scale (Gain) 
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Other evidence in addition to the scores of the 
objective test is needed in order to estimate pupil growth. 
The writer attempted to do this by observing the pupils, by 
oral questions and by having the pupils give a s~ary of the 
work which they did. The writer was not too successful in 
this attempt because of the lack of criteria by which he 
could effectively judge these activities. In reteaching this 
unit, the writer will try to develop means to evaluate this 
phase of estimating pupil growth. 
Report on the log.-- In the laboratory phase of the unit, 
the pupils were g iven a general study guide. Most of the 
pupils were able to start their work after a brief explanation 
of the code. It was necessary to work with a few pupils 
individually in order to get them started. Because of the 
lack of references, it was essential to hold a class dis-
cussion on items 3, 4, and 9 in the study guide. On item 25, 
about the heating plant of the school, a committee was formed 
to find the answers to questions that the class had made from 
the janitor of the school. This committee reported their find-
ings back to the class. A fie.ld trip to the town filtration 
plant was made by a committee who reported their experiences 
to the class. \~en a pupil had difficulty in obtaining one of 
the references, he would report after school voluntarily to 
use the text that he wanted. Pupils worked on the optional 
related activities in the classroom, after school, and at home. 
\ 
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In this phase of the unit, all pupils were busy. There was 
little confusion in the room. When a group was working 
together, there was talking among ~ . the pupils. This talking 
did not seem to bother other pupils working on some other 
part of the activity guide. These conditions can probably 
be attributed to a study guide with planned activities. 
In the pooling-of-axperiences phase, the pupils appeared 
particularly interested. During the laboratory phase, the 
writer made a list of the various activities being done by 
the pupils. A tentative program was made and checked by the 
pupils concerned. Twenty-two pupils participated in this 
program. One group wrote a play dealing with the need for 
water. It is interesting to note that this group came from 
the lowest section of the class and had never before attempted 
to do anything of this nature. The school auditorium was used 
to present this play. The group that visited the town ·.filtra-
tion plant made a report of their trip. One boy with an 
assistant demo~strated the principles of a filter bed and 
the water wheel with equipment that he made. Oral and 
written reports were given. Diagrams and drawings made in 
art classes were explained. Some of the pupils not taking 
part in the program would offer their experiences at the 
conclusion of a report or activity. The pupils seemed to 
enjoy sharing their experiences with their classmates. 
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Reactions or the pupils to the unit.-- In Table 4 are 
given the results or the pupil opinion poll. Almost all or 
the pupils liked the various phases and activities or the 
unit. A majority or the pupils would like their other 
school subjects organized into similar units. Some or the 
comments or the pupils rollow: 
"I liked everything about it. I had a lot of fun 
from it." 
"I liked this method in science. I would not like 
it in something else." 
"I liked doing the work with guide sheets and 
think I learned more by doing it that way. The optional 
related activities were interesting to do and watch." 
"I liked it. I learned more that way than I would 
any other way. 11 
"It saves time and work." 
"I liked it because I like to look things up in 
books and find out all about them." 
"I liked this method because I thought it was much 
better than studying in one book." 
"I like this way because you can either do it rast 
or slow and can get much more understanding from using 
many books." 
11 I liked the way we had to look up information in 
other science books." 
11 It was better to work by yourself~' 
"I liked the activities and I like it in units. I 
do not like to look in different books. Sometimes the 
books you want are not on the shelf." 
.43 . 
Table 4. Results of Pupil Opinion Poll 
G..l.les-\: i ol'\. Yes No Do not know 
(I) l~) t'+l 
1. Did you like the study on water? .. . . .. 30 
----r----~-------
2 
2. Were the guide sheets of help to you?., 28 
---t---1----3 1 
3• Did you like the idea of having 
optional related activities? .. 
4. Were the optional related activities 
interesting? . . . . , . .... 
5. Do you like to work by yourself using 
the guide sheets? , , , .. . , . . .. 
27 3 
27 2 2 
24 8 
6. Were most of the questions too easy? , , . 9 20 2 
1----~--~--~--
7. Were most of the questions too hard? .. . 3 26 2 
8. Would you rather study only one or two 
pages of your science book at a time? . . 4 28 
1----~--~------
·g. Did the guide sheets save you time? , , . 28 · 3 
1----+-~~------
10. Do you think enough tests were given 
on this topic? , , , . , . . 26 5 
11. Do you think that you work and study 
better at your own rate of speed? ... , , ~2~5-+ __ 7~~~1~--
12. Do you think it would have helped you 
to write all the answers on the guide 
sheets in a notebook? . , . . . , . , , , . 13 18 1 
13. Were the directions on the guide sheets 
clear? . , , . . _ . , , , . , . .. t--2_8-+-3--+---
14. Did you like the pooling and sharing 
o:f experiences? . . . , . . . , . . . . ~3_2-+--0-+----
15. If you had your choice, would you like 
all your school work organized into 
units, using guide sheets and optional 
related activities? 
What did you like or dislike about 
this method? Use other side of paper, 
if you wish. 
20 11 1 
Summary of answers 
to this question 
is given on page 38. 
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Visual aids.-- Because the films were only available 
for one day, the writer was not able to adequately prepare 
the pupils for seeing the film. By the title of the film, 
some knowledge of its content could be determined. As the 
film was being shown, questions for discussion were made 
by the writer and the pupils. These questions were discussed 
by the class after the film was shown. 
Pictures from magazines and newspapers about water were 
brought into the room by the pupils and the writer. 
Hectographed forms.-- All the hectographed forms passed 
out to the pupils were made by high-school students. These 
forms all appear in Chapter II and are identical with them. 
The copies were readable but not as clear as they would be 
if mimeographed. 
Revision of unit if reteaching.-- In reteaching this 
unit the writer would make the following changes: 
1. Mimeograph all forms. 
2. Have more references available to the pupils. 
3. Improve the format of the test. 
4. Add more optional related activities. 
5. For the pooling-of-experiences phase, have a 
mimeographed program planned by a pupil committee. 
6. Obtain films for a two-week period. 
7. Have more science equipment for the pupils. 
Summary.-- The writer has found that teaching by the 
Unit Method has a number of advantages to both the teacher 
and pupil. Among these are: 
1. The work is well organized for the teacher and the 
pupil. 
2. The core activities and the optional related 
activities make provisions for all levels of 
ability within a class. 
3. '_'Dhe teacher has more time to work with the slower 
pupils as well as the superior pupils. 
4. By using the guide sheets, the pupils always knew 
what to do. 
5. The pupils had opportunities to work by themselves 
and to work in groups. 
6. The pupils enjoyed learning by this method. 
7. This method discouraged copying. 
8. All the core activities can be done in class. 
9. If necessary, the pupils can make their own 
homework assignments. 
10. This method is most conducive to pupil growth. 
With all these advantages, it will be difficult for 
the writer not to use this method to help pupils in their 
educative growth. 
45 
APPENDIX 
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Table 5. The Calculation of the Mean and Standard De¥iation 
1/ 
of the Pre-test.-
Raw Scores 
in Class 
Intervals F D FD 
of Four 
( ~} ( 2} { 3) ( :1) 
65-68 1 6 6 
61-64 0 5 0 
57-60 2 4 8 
53-56 2 3 6 
49-52 4 2 8 
45-48 4 1 4 
41-44 7 0 0 
37-40 3 -1 -3 
33-36 5 -2 -10 
29-32 3 -3 -9 
25-28 l -4 -4 
21-24 l -5 -5 
Totals 33 l 
Assumed Mean 42.5 
m =A.M.+ (Sum of FD + N) x Class Interval 
m = 42.5 + ( l + 33) x 4 
m=42.5-t' 0.12 
m = 42.62 or 43 
\ 
2 
FD 
' {.5) 
36 
0 
32 
18 
16 
4 
0 
3 
20 
27 
16 
25 
195 
S.D. = \· 'sum of FD 2 - ( sum of FD 2 ) v~ N N x \ Class Interval 
S.D. ~ yt.96 - .0009 X 4 
S.D. = '\15.9591 x 4 
S.D. - 2.44 X 4 
S .D. = 9.76 or 10 
1/ Roy o. Billett, Fundamentals of Secondary-School Teaching, 
Houghton Mifflin Company, Boston, 1940. pp. 631-633. 
Table 6. The Calculation of the Mean and Standard Deviation 
1/ 
of the Final Test.-
Raw Scores 
in Class 
Intervals F D FD 
of Four 
( l) _{ 2) L3J { 4) 
86-89 1 4 4 
82-85 4 3 12 
78-81 4 2 8 
74-77 4 1 4 
70-73 4 0 0 
66-69 2 -1 -2 
62-65 3 -2 -6 
58-61 3 -3 -9 
54-57 4 -4 -16 
50-53 3 -5 -15 
46-49 0 -6 0 
42-45 1 -7 -7 
Totals 33 -27 
Assumed Mean 71.5 
m ~ A.M. + (sum of FD + N) x Class Interval 
m = 71.5 + (-27 + 33) x 4 
m = 71.5 - 3.28 
m -= 68.22 or 68 
2 
FD 
l 5) 
16 
36 
16 
4 
0 
2 
12 
27 
64 
75 
0 
49 
301 
S.D.~\ 4um of FD2 - (sum of FD2 ~ v~ N N X Class Interval 
S.D.::: 301 - ( -27 ) 
~ x4 
S.D.:. 19.12 + .672"4 x 4 
S.D.':. V9.7924 X 4 
S.D. ~ 3.12 x 4 
S.D. = 12.48 or 12 
1/ Roy o. Billett, op. c it ., p. 
48 
Table 7. The Calculation of the Mean and Standard Deviation 
1/ 
of the Gain.-
Raw Scores 
in Class F D FD Intervals 
of Three 
' 
_( 12 r ( 2) 13) 1~1 
45-47 1 7 7 
42-44 0 6 0 
39-41 0 5 0 
36-38 4 4 16 
33-35 2 3 6 
30-32 3 2 6 
27-29 6 1 6 
24-26 5 0 0 
21-23 4 -1 -4 
18-20 4 -2 - 8 
15-17 3 -3 -9 
12-14 1 -4 -4 
Totals 33 16 
Assumed Mean 25 
m -= A.M. -r (sum of FD + N) x Class Interval 
m -= 25 -r ( 16 ) x 3 
33 
m =- 25 + 1.44 
m =- 26.44 or 26 
2 2 
2 
FD 
_UU 
49 
0 
0 
64 
18 
12 
6 
0 
4 
16 
27 
16 
212 
S.D. ::::'/sum of FD - (sum of FD ) X Class Inte!'val 
= V-2~§- 2 S.D. ( 16 ) X 3 ~ 
S. D. : V6J9 X 3 
S.D. - 2.5 X 3 
S.D. - 7.5 or 8 
1/ Roy o. Billett, op. cit., p. 
-49 
Table 8. Growth of Individual Pupils 
' I 
Pupils Pre-test Final Possible Actual Per Cent 
Score Score Growth Growth Achieved 
( 1) { 2) { 3) { 4) { 5) { 6) 
1 56 75 34 19 56 
2 45 79 45 34 76 
3 51 83 39 32 82 
4 58 82 32 24 75 
5 48 73 42 25 60 
6 67 85 23 18 78 
7 42 57 48 15 31 
a 44 80 46 36 78 
9 51 78 39 27 69 
10 41 77 49 36 73 
11 39 51 51 12 24 
12 56 86 34 30 88 
13 46 64 44 18 41 
14 50 83 40 33 83 
15 48 71 42 23 55 
16 29 56 61 27 44 
17 33 61 57 28 49 
18 41 63 49 22 45 
19 29 67 61 38 62 
20 35 60 55 25 45 
21 43 60 47 17 36 
22 29 75 61 46 75 
23 33 57 57 24 42 
24 36 63 54 27 50 
25 40 76 50 36 72 
26 39 70 51 31 61 
27 36 52 54 16 30 
28 44 67 46 23 50 
29 44 72 46 28 61 
30 29 56 61 27 44 
31 26 51 64 25 39 
32 60 78 30 18 60 
33 21 42 69 21 30 
Mean 43 68 26 
50 
List of Films Used with this Unit. (l6mm) 
Name of Film Producer 
1. Water Works For Us. Young America 
2. Water United States Department 
of Conservation 
3. The Work of Running Water. · Encyclopedia Brittanica 
4. City Water Supply. Encyclopedia Brittanica 
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